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(54) NONLINEAR OPTICAL ELEMENT 

(57)Abstract: 

PURPOSE: To decrease control light energy of a 
nonlinear optical element of a waveguide type which 
executes high-speed photo-photo control by utilizing a 
band filling effect by absorption of control light. 
CONSTITUTION: This nonlinear optical element has an 
InGaAs/InGaAsP multiplex quantum well structure 2 
which is an optical waveguide part to develop a nonlinear 
change in refractive index on an InP substrate 1. The 
band gap energy of the optical waveguide part in regions 
4 to 6 decreases stepwise and monotonously along the 
propagation direction from an incident side. Both of the 
control light and the signal light are made incident on the 
element from the region 4 side. The control light is 
absorbed in the optical waveguide part of the element 
and carriers are formed, by which the change in the 
refractive index is induced in the optical waveguide part. 
A phase shift of the signal light propagating in the optical 
waveguide part is then induced. The coefft. of absorption 
to the control light is larger in order of the regions 4 to 

6. The concentration of the carriers near to the incident port is thus averted and the carriers 
are more uniformly distributed over the entire length of the waveguide. The nonlinear change in 
the refractive index is not satd. over the entire length of the waveguide and the efficient signal 
light phase shift is obtd. 
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